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(54) DISPLAY OPTICAL DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a display optical device having an optical 
system of which constitution is simple, of which F-number is small to be bright 
and which is compact and has high efficiency in a method using a single plate 
type device and a color pixel time division system. 

SOLUTION: This display optical device is equipped with an illumination optical 
system where light from a light source is separated to a different direction by 
every specified wavelength area and the separated light as illuminating light is 
shifted to illuminate a display panel and a projection optical system where 
projected light from the display panel is projected, and is provided with a relay 
optical system relaying the separated illuminating light to the display panel. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 




CLAIMS 

[Claim(s)] 

[Claim 1] The display optical equipment characterized by to establish the relay 
optical system which relays said separated illumination light to said display panel in 
display optical equipment equipped with the illumination -light study system which 
separates the light from the light source in the different direction for every 
predetermined wavelength field, shifts the light as this separated illumination light, 
and is illuminated to a display panel, and the projection optics which projects the 
projection light from this display panel. 

[Claim 2] Said illumination -light study system is display optical equipment 
according to claim 1 characterized by having the cylinder lens array which carries 
out Isshiki [ every ] image formation of said separated illumination light for every 
wavelength field. 

[Claim 3] Display optical equipment according to claim 2 which prepares two steps 
of said cylinder lens array, and is characterized for reduction of the f number of 
the projection optics by said separation means by reduction or making it nothing. 
[Claim 4] Said illumination-light study system is display optical equipment 
according to claim 1 to 3 characterized by shifting said separated illumination light 
with the rotating prism of a forward multiple pilaster. 

[Claim 5] Said display panel is display optical equipment according to claim 1 to 4 
characterized by being a reflective mold display device. 
[Claim 6] Said illumination -light study system is display optical equipment 
according to claim 1 to 5 characterized by separating the light from said light 
source in the different direction for every predetermined wavelength field with the 
dichroic mirror arranged at a mutually different include angle. 



[Translation done.] 
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* NOTICES * 




Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the display optical equipment 

which projects the image of a display panel. 

[0002] 

[Description of the Prior Art] Conventionally, the display optical equipment of for 
example, a projection mold is known as one of the approaches of displaying an 
image. In such display optical equipment, the liquid crystal display panel etc. is 
used as a space modulation element. And in order to use the illumination -light 
study system in order to illuminate the optical image on such a display panel to 
homogeneity efficiently, and to lead the illumination light from an illumination -light 
study system to a display panel, the micro -lens array arranged just before a 
display panel is used. 

[0003] What put the object for R, the object for G, and the object for B in order 
one by one for every pixel is specifically used by using a display panel as the so- 
called veneer. Change an include angle for every RGB and incidence of what 
carried out color division of the illumination light beforehand at RGB is carried out 
to each micro lens on 1 picture element (what made 1 set 3 pixels of RGB on a 
display panel in 1 picture element), or two or more picture element [ every ] 
micro- lens array. He is trying to condense to the object for R of a display panel, 
the object for G, and the pixel for B, respectively. 

[0004] Drawing 8 is drawing showing typically the relation of the micro -lens array 
and display panel which are a conventional example. This is adopted as the 
projector optical system which used transparency mold liquid crystal for the 
display panel by the veneer method as indicated by JP,4-60538,A. The object for 
R, the object for G, and the object for B are put in order one by one for every 
pixel, and an include angle is changed for every RGB, and he carries out [ a display 
panel 16 is used as the veneer here, and ] incidence of the one every picture 
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element of the things ^Pbh carried out color division Mme light 9 from the light 
source 1 mentioned later beforehand at RGB to each micro-lens 61a of the 
micro -lens array 61, and is trying to condense to the object for R of a display 
panel 16, the object for G, and the pixel for B, respectively. Thereby, efficient 
lighting can be performed. In addition, the micro-lens array 61 of this drawing and 
right and left of a display panel 16 are omitting illustration. 

[0005] Drawing 9 is drawing showing typically the relation of the micro -lens array 
and display panel which are indicated by JP.9-318904A and which are other 
conventional examples. As shown in this drawing, even micro-lens 62a of the 
micro -lens array 62 hits here, and it is not three RGB but RGBRGB about the 
light 9 from the light source 1. -- He carries out and carries out incidence to the 
flux of light of two or more picture elements of order, and is trying to condense to 
the object for R of a display panel 16, the object for G, and the pixel for B, 
respectively. In addition, the micro-lens array 62 of this drawing and right and left 
of a display panel 16 are omitting illustration. 

[0006] Moreover, after modulating two or more flux of lights with a mutually 
different wavelength region with a liquid crystal display component as indicated by 
JP,4-60538,A, it sets to the color liquid crystal display which carries out color 
display of each flux of light in the display screen. Incidence of said flux of light is 
carried out to said liquid crystal display component more common than a direction 
which is mutually different. The liquid crystal driving means which carries out light 
modulation of said each flux of light penetrated at an include angle which is 
mutually different to said liquid crystal display component for every flux of light is 
installed. The configuration by which the optical system which makes said each 
flux of light which penetrated said liquid crystal display component the color 
picture compounded on said display screen is arranged is proposed at the optical 
outgoing radiation side of said liquid crystal display component. 
[0007] In this configuration and so-called conventional color filter method, it is 
considering as the method which arranges the minute pixel of each RGB to a 
display panel. Moreover, the method which is made to rotate the disc-like color 
foil and switches the illumination light to RGB each color like the so-called color 
foil method is also proposed conventionally. 

[0008] In addition, in a display panel with the pixel located in a line in order of such 
RGB, though it is the so-called veneer method, it is desirable that color display of 
resolution equivalent to 3 so-called plate methods can be performed, without 
increasing the number of pixels. For this reason, conventionally, the so-called 
color pixel time-division system which piles up 3 cycle in time is held so that RGB 
may shift in order. 

[0009] As such color pixel time-division system, there is a thing of the 
configuration using the rotating prism of the square pole as a means which moves 
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the stripe illumination l^^t of RGB as indicated by J.A.^fcnizu which is Philips's 
paper, for example, "Single panel reflective LCD projector" Part of the IS&T/SPIE 
Conference on Projection Displays V, SPIE Vol.3634, 197-206, and 1999. In the 
veneer method, this divides the optical path of the illumination light into three of 
RGB, it makes three lighting fields separately, compounds them behind, and uses 
the rotating prism for each divided optical path, respectively. 
[0010] 

[Problem(s) to be Solved by the Invention] However, with a configuration like a 
conventional example shown by above-mentioned drawing 8 and drawing 9 , since 
a micro -lens array is needed for a panel, it becomes cost quantity. 
[0011] Moreover, when the micro -lens array which also generally has one micro 
lens per 1 picture element is placed just before a display panel, the direction 
where an image fades by diffraction becomes large rather than the f number of a 
micro -lens array is dark and carries out image formation to a pixel, and becomes 
rather inefficient. And since the light source images which are contributed 
between the approaching picture elements in the case of the micro -lens array 
which has one micro lens per two or more picture elements (most examples 
indicated by JP,9-318904,A are this) differ, the difference of the brightness of a 
light source image generates the lighting nonuniformity in a small span called 
between ****** picture elements. 

[0012] And with a configuration which is indicated by above-mentioned JP.4- 
60538.A, fundamentally, an illumination -light study system carries out color 
division of the light source light with a dichroic mirror, and since it is the 
configuration of only condensing it for every pixel of a liquid crystal display 
component by the micro-lens array, the f number becomes small. And since 
projection optics becomes large and many lens number of sheets is also needed in 
order to amend it, it becomes cost quantity. 

[0013] moreover, drawing 8 , the configuration of drawing 9 , and the account of a 
top --in the so-called color filter method, since the pixel for three sheets of RGB 
each color will be arranged to the display panel of one sheet, the number of pixels 
increases, a display panel is enlarged or effectiveness worsens by decline in a 
numerical aperture which comes from the physical factor in the case of 
miniaturizing, moreover, the account of a top --in the so-called color foil method, 
since the illumination light of colors other than the color which penetrated the 
color foil is not using it, it has the problem that the brightness of an image will 
become parenchyma 1/3. 

[0014] Furthermore, in the configuration using the rotating prism mentioned above, 
in each optical path of the illumination light divided into RGB, since the rotating 
prism is required respectively, it becomes cost quantity. In this invention, in view 
of such a trouble, by the veneer formula, in the **** approach, the f number is 
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small with an easy conspiration in color pixel time-div^frn system, and it is bright, 
and aims at offering display optical equipment with small and efficient optical 
system. 
[0015] 

[Means for Solving the Problem] The illumination-light study system which 
separates the light from the light source in the different direction for every 
predetermined wavelength field in this invention, shifts the light as the separated 
illumination light, and is illuminated to a display panel in order to attain the above- 
mentioned purpose, In display optical equipment equipped with the projection 
optics which projects the projection light from the display panel, it is characterized 
by establishing the relay optical system which relays said separated illumination 
light to said display panel. 

[0016] Moreover, said illumination-light study system is characterized by having 
the cylinder lens array which carries out Isshiki [ every ] image formation of said 
separated illumination light for every wavelength field. Furthermore, two steps of 
said cylinder lens array are prepared, and reduction of the f number of the 
projection optics by said separation means is characterized by reduction or making 
it nothing. 

[0017] Moreover, said illumination -light study system is characterized by shifting 
said separated illumination light with the rotating prism of a forward multiple 
pilaster. Moreover, it is characterized by said display panel being a reflective mold 
display device. 

[0018] Moreover, said illumination -light study system is characterized by 
separating the light from said light source in the different direction for every 
predetermined wavelength field with the dichroic mirror arranged at a mutually 
different include angle. 
[001 9] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention 
is explained, referring to a drawing. Drawing 1 is the whole block diagram showing 
the 1st operation gestalt of the display optical equipment of this invention. In this 
drawing, 1 is the light source and 2 is a reflector arranged so that the light source 
1 may be surrounded. Moreover, 7 is a UVIR cut-off filter which cuts the 
ultraviolet rays and infrared radiation which are arranged so that exit hole 2a of 
the light of a reflector 2 may be covered, and are contained in the light source 1 
and light from a reflector 2. the back (left of drawing) of the UVIR cut-off filter 7 - 
- order -- the 1st lens array 4 -- a few is left and the PBS prism array 3 and the 
superposition lens 8 are arranged the 2nd lens array 6 and just behind that. 
[0020] In addition, although not illustrated here, the 1st lens array 4 has each eel 
together put in the shape of a grid, and the 2nd lens array 6 has each eel together 
put in the shape of [ which is different in the 1st lens array 4 ] a grid. Moreover, in 
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the PBS prism array 3HJlarization conversion of the litwt from the light source 1 
and a reflector 2 is performed, and the light source 1 and the light from a reflector 
2 are arranged with specific polarization, and come out. 

[0021] Moreover, he is trying for the image of each eel of the 1st lens array 4 to 
overlap the 2nd lens array 6 with the superposition lens 8 near the focal location 
which the superposition lens 8 mentions later. Moreover, some which have 
arranged the birefringence diffraction grating etc. are just before the 1st lens array 
4 instead of the PBS prism array 3. 

[0022] From the above 1st lens array 4 to the superposition lens 8 is called 
integrator optical system. The focal location of this superposition lens 8 is made 
into the 1st image surface, and the 1st cylinder lens array 10 is arranged in that 
near. In addition, the field lens 9 for carrying out telecentric lighting of the 1st 
image surface is arranged just before the 1st cylinder lens array 10. 
[0023] Between the superposition lens 8 and the field lens 9, and R (red), It is 
inclined, come out and arranged. G (green) and B (blue) -- the dichroic mirrors R, 
G, and B which reflect the light of each wavelength field differed, respectively - - 
the light which has penetrated the superposition lens 8 -- R, G, and B -- it is 
reflected with each dichroic mirror and he is trying to reach the 1st cylinder lens 
array 10 with the optical axis (un- illustrating) of an include angle different, 
respectively In addition, a total reflection mirror is sufficient as a dichroic mirror B. 

[0024] By the 1st cylinder lens array 10, the light of each color makes a stripe-like 
lighting field to the 2nd image surface. In addition, near the 2nd image surface, the 
2nd cylinder lens array 11 mentioned later is arranged. Color division is beforehand 
carried out with the above-mentioned dichroic mirror at RGB, and he carries out 
incidence of the light which changed the include angle of an optical axis for every 
RGB to each cylinder lens 10a of the 1st cylinder lens array 10, and is trying to 
become three stripes of RGB here, respectively. That is, three stripes of RGB can 
be made to correspond per each cylinder lens by setting up appropriately the focal 
distance of the 1st cylinder lens array 10 to the include angle for every RGB. 
[0025] And since the include angle of an optical axis has shifted for RGB each 
color of every with the above-mentioned dichroic mirror, the location of stripe 
lighting shifts respectively, and the stripe of RGB is located in a line one by one, 
and is illuminated by the 2nd image surface. Here, drawing 2 is the explanatory 
view of the stripe lighting by the 1st cylinder lens array. As shown in this drawing, 
it turns out that image formation of RGB each color expressed with the optical 
axis of an alternate long and short dash line r, a broken line g, and a continuous 
line b is carried out in the 1st image surface, and it is further illuminated by the 
nearby 1st cylinder lens array 10 in the shape of [ of RGB ] a stripe in the 2nd 
image surface. 
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[0026] As mentioned a^/e, the 2nd cylinder lens arrayWI is arranged near the 
2nd image surface. The direction of this 2nd cylinder lens array 11 of each chief 
ray of RGB corresponds, and it acts so that the same direction may be turned to 
and it may inject. Since reduction of the f number generated in a dichroic mirror 
and the 1st cylinder lens array is mitigable by this, it becomes advantageous to an 
f number setup of relay optical system or projection optics. 

[0027] Drawing 3 is the explanatory view showing an operation of the 2nd cylinder 
lens array. As shown in this drawing (a), when only the 1st cylinder lens array 10 is 
arranged and the 2nd cylinder lens array 11 is not arranged, A becomes large 
whenever [ angle-of-divergence / of RGB after each cylinder lens 10a passage of 
the 1st cylinder lens array 10 ], and the burden in an f number setup of relay 
optical system or projection optics mentioned later becomes heavy. 
[0028] Since direction of after [ that the cylinder lens 11a passage of each ] of 
each chief ray of RGB corresponds when the 2nd cylinder lens array 11 is 
arranged as shown in this drawing (b) to it, B is stopped whenever [ angle-of- 
divergence ] and the burden in an f number setup of relay optical system or 
projection optics mentioned later is mitigated. In addition, if it is the same and the 
1st cylinder lens array 10 and the 2nd cylinder lens array 11 are constituted, since 
communalization of components, as a result a cost cut can be aimed at, it is 
desirable. 

[0029] It returns to drawing 1 and the square pole prism 12 and the relay optical 
system 13 of a forward square pole form which are a rotating prism are arranged 
behind the 2nd cylinder lens array 1 1 (upper part of drawing). The relay optical 
system 13 serves to make conjugate the 2nd image surface and the 3rd below- 
mentioned image surface. Thereby, image formation of the stripe of RGB 
illuminated by the 2nd image surface can be carried out good on the display panel 
later mentioned 3rd near the image surface. Moreover, by making the longitudinal 
direction of a stripe rotate this to the circumference of the revolving shaft ax 
which is abbreviation parallel, a lighting field moves (shift) and the square pole 
prism 12 has the work by which the light of RGB is uniformly illuminated by every 
location of the 3rd image surface. It mentions later in detail. 
[0030] Behind the relay optical system 13 (upper part of drawing), the PBS 
(polarization beam splitter) prism 14 is arranged. Generally this PBS prism 14 
reflects S polarization, and has the property which penetrates P polarization. On 
the other hand, by polarization conversion in the PBS prism array 3 mentioned 
above, to the PBS prism 14, the light source 1 and the light from a reflector 2 are 
arranged with about S polarization, and carry out incidence. Therefore, the most is 
reflected by the PBS prism 14 and light faces to the display panel 16 of the left of 
drawing with it. 

[0031] the light which a display panel 16 is a reflective mold liquid crystal display 



http://www4.ipdl.jpo.go.jp/cgi - bin/tran_web_cgi_ejje 



04/07/13 



7/11 ^— V 



panel, and was illumind^P here -- every pixel -- displa^hformation -- responding 
-- rotating plane of polarization **** (ON) --it makes rotate and (OFF) 
reflects. Although the reflected light of OFF returns to the PBS prism 14 at this 
time, since it is still S polarization, it is reflected here and returned to a light 
source side. On the other hand, since the reflected light of ON is changed into P 
polarization, it returns to the PBS prism 14, penetrates this, and results in the 
following projection optics (method of the right of drawing) 17. It is projected on 
the screen which the display information on a display, panel 16 does not illustrate 
by this projection optics 17. 

[0032] In addition, it can also consider as the configuration of the optical system 
which is not necessarily limited to a liquid crystal display panel, for example, used 
DMD as a display panel 16. Moreover, it is not necessarily limited to a reflective 
mold display panel, either, and can also consider as the configuration of the optical 
system which used the transparency mold display panel. 

[0033] Drawing 4 is the explanatory view showing typically rotation of square pole 
prism and the situation of migration of an image. In this drawing, in the height 
direction of a column, i.e., the direction perpendicular to the space of this drawing, 
it pierces through the core of a forward square through the square pole prism 12, 
and the revolving shaft ax is established at it. As now shown in this drawing (a), 
the illumination light L of the stripe of RGB carries out incidence to an 
abbreviation perpendicular, and presupposes at side-face 12a of the square pole 
prism 12 that the square pole prism 12 was penetrated and near the center of a 
display panel 16 was illuminated. As for the stripe of RGB illuminated on the 
display panel 16, the longitudinal direction serves as a revolving shaft ax and 
abbreviation parallel. 

[0034] Next, if the square pole prism 12 carries out a RLC as shown in this 
drawing (b), according to it, the illumination light L will be refracted by the square 
pole prism 12, and stripe lighting will be performed in the location moved to the 
right for a while from the center on a display panel 16. Furthermore, if the square 
pole prism 12 carries out a RLC, as shown in this drawing (c), the illumination light 
L will perform stripe lighting near the right end on a display panel 16. 
[0035] Furthermore, if the square pole prism 12 rotates further and one of the 
four-corners 12b comes to be located in the illumination light L as shown in this 
drawing (d), a lighting location switches, and the stripe which was illuminating the 
right end of a display panel 16 till then flies to a left end in order, and moves. 
Furthermore, if the square pole prism 12 carries out a RLC, as shown in this 
drawing (e), all stripes fly to a left end, and move, and the illumination light L will 
be in the condition of performing stripe lighting near the left end on a display panel 
16 altogether. 

[0036] Furthermore, if the square pole prism 12 carries out a RLC further as 
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shown in this drawing fl^^he illumination light L will perWrm stripe lighting in 
Hidari's location from the location which moved a little display-panel 16 top to the 
right, i.e., a center, for a while. Furthermore, if the square pole prism 12 carries out 
a RLC and rotates 1/4 from the beginning, it will return to the condition of this 
drawing (a). By carrying out continuation rotation of the square pole prism 12 at 
high speed, the above actuation is repeated at high speed. One of locations can be 
illuminated without the illumination light's L moving continuously in a display-panel 
16 top, and breaking off by such configuration. 

[0037] When the light of G is typically observed among the illumination light to a 
display panel 16 at this time, it is made for the train of R to come and is made for 
the train of B to come to the location which was the train of G on the display 
panel 16 further. And it returns to the condition that the train of G finally comes. 
Three conditions are repeated as mentioned above at high speed. Moreover, it 
controls by changing the contents of the display of each pixel of a display panel 16 
according to each condition. That is, it is made the information on a color that the 
display of a pixel is illuminated corresponding to migration of a stripe. Thereby, 
color display can be performed. 

[0038] Drawing 5 is the perspective view showing the situation of the stripe 
migration on a screen typically. When the light of G is typically observed among 
the projection light from a display panel 16, it is made for the train of R to come in 
this drawing (b), as an arrow head C shows, and is made for the train of B to come 
to the location which was the train of G on the screen 20 in this drawing (c) in this 
drawing (a), as an arrow head D shows further. And as an arrow head E finally 
shows, it returns to the condition of this drawing (a). Three conditions are 
repeated as mentioned above at high speed. Moreover, it controls by changing the 
contents of the display according to each condition. 

[0039] As a period of a change of RGB, the case where round is 60Hz, 120Hz, and 
180Hz is mainly used, respectively. In order for a stripe to move very much in a 
display-panel top at high speed at this time, the display panel needs to also be 
using the display device which can perform a high-speed drive. It is desirable for 
there to be reflective mold liquid crystal display components, DMD(s), etc., such as 
strong dielectric liquid crystal and TN liquid crystal, and to use these as a display 
device which can perform a high-speed drive. 

[0040] Drawing 6 is the block diagram showing the 2nd operation gestalt of the 
display optical equipment of this invention. In a whole block diagram and this 
drawing (b), this drawing (a) is an enlarged drawing near a dichroic mirror. With this 
operation gestalt, the integrator rod (kaleidoscope) is used instead of the 
integrator optical system mentioned above. In this drawing (a), 2 is a reflector 
arranged so that the light source which is not illustrated may be surrounded. 
Moreover, 7 is a UVIR cut-off filter which cuts the ultraviolet rays and infrared 
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radiation which are arreted so that exit hole 2a of the^ht of a reflector 2 may 
be covered, and are contained in the light source and light from a reflector 2. The 
condenser lens 5 is arranged behind the UVIR cut-off filter 7 (left of drawing). 
[0041] Behind the condenser lens 5, it is arranged so that the integrator rod 15 
may meet an optical axis in a longitudinal direction. Image formation of the light 
which came out of the light source is carried out with a condenser lens 5, 
incidence of it is carried out and it serves as uniform lighting from plane-of- 
incidence 15a of the integrator rod 15 by injection side 15b. This injection side 15b 
is called the 1st image surface. 

[0042] Immediately after the integrator rod 15, and R (red), G (green), It is inclined, 
come out and arranged. B (blue) -- the dichroic mirrors R, G, and B which reflect 
the light of each wavelength field differed, respectively - - the light which has 
penetrated the integrator rod 15 -- R, G, and B -- it is reflected with each 
dichroic mirror and he is trying to reach the 1st lens 18 just behind a dichroic 
mirror (lower part of drawing) with the optical axis of an include angle different, 
respectively In addition, a total reflection mirror is sufficient as a dichroic mirror B. 

[0043] With the 1st lens 18, the light of each color makes a stripe- like lighting field 
to the 2nd image surface. In addition, the 2nd lens 19 mentioned later is arranged 
near the 2nd image surface. And the 1st and 2nd lens is the lens or lens array of 
the shape of a column which is not circular. Color division is beforehand carried 
out with the above-mentioned dichroic mirror at RGB, and he carries out 
incidence of the light which changed the include angle of an optical axis for every 
RGB to each lens of the 1st lens, and is trying to become three stripes of RGB 
here, respectively. That is, three stripes of RGB can be made to correspond per 
each lens by setting up the focal distance of the 1st lens 18 appropriately to the 
include angle for every RGB. 

[0044] And since the include angle of an optical axis has shifted for RGB each 
color of every with the above-mentioned dichroic mirror, the location of stripe 
lighting shifts respectively, and the stripe of RGB is located in a line one by one, 
and is illuminated by the 2nd image surface. Here, as shown in this drawing (b), it 
turns out that RGB each color in alignment with the optical axis expressed with an 
alternate long and short dash line r, a broken line g, and a continuous line b is 
illuminated in the shape of [ of RGB ] a stripe with the 1st lens 18 in the 2nd 
image surface. 

[0045] Moreover, as mentioned above, the 2nd lens 19 is arranged near the 2nd 
image surface. The direction of this lens [ 2nd ] 19 of each chief ray of RGB 
corresponds, and it acts so that the same direction may be turned to and it may 
inject. Since fluctuation of the f number generated with a dichroic mirror is 
mitigable by this, it becomes advantageous to an f number setup of relay optical 
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system or projection o^Jbs. These are the same operawhs as the 1st operation 
gestalt. 

[0046] It returns to this drawing (a) and the square pole prism 12 of the relay 
optical system 13 and a forward square pole form is arranged behind the 2nd lens 
19 (lower part of drawing). The relay optical system 13 serves to make conjugate 
the 2nd image surface and the 3rd below- mentioned image surface. Thereby, 
image formation of the stripe of RGB illuminated by the 2nd image surface can be 
carried out good on the display panel later mentioned 3rd near the image surface. 
[0047] Moreover, by making the longitudinal direction of a stripe rotate this to the 
circumference of the revolving shaft ax which is abbreviation parallel, a lighting 
field moves and the square pole prism 12 has the work by which the light of RGB 
is uniformly illuminated by every location of the 3rd image surface. These are also 
the same operations as the 1st operation gestalt. In addition, the reflective mirror 
M is arranged in the relay optical system 13, and the operation which bends an 
optical axis on the right is carried out. It is good also as a configuration which 
does not arrange this reflective mirror M. 

[0048] Behind the square pole prism 12 (method of the right of drawing), display - 
panel 16a is arranged near the 3rd image surface. Display -panel 16a is a 
transparency mold liquid crystal display panel, has responded to display 
information for every pixel, and penetrates, turns on) intercepts the light 
illuminated here (OFF). While the light of OFF is intercepted at this time, the light 
of ON penetrates display-panel 16a, and results in the following projection optics 
(method of the right of drawing) 17. It is projected on the screen which the display 
information on display-panel 16a does not illustrate by this projection optics 17. 
[0049] In addition, in each above-mentioned operation gestalt, although the thing 
using a dichroic mirror was illustrated by making light from the light source into 
the means which carries out color division, it is not limited to this. Drawing 7 is the 
explanatory view showing the means of color division typically. This drawing (a) 
shows the color division by the dichroic mirror, here -- R (red), G (green), and B 
(blue) -- the dichroic mirrors R, G, and B which reflect the light of each 
wavelength field differed, respectively --it inclines, comes out and arranges -- 
having -- **** -- the white light line w - - R, G, and B -- it is reflected with each 
dichroic mirror and he is trying to arrive at the image surface predetermined at an 
include angle different, respectively, as the optical axis of an alternate long and 
short dash line r, a broken line g, and a continuous line b shows 
[0050] Moreover, this drawing (b) shows the color division by the diffraction 
grating. Here, by the diffraction grating 21, it diffracts at the include angle from 
which the white light line w differed in the wavelength field of each RGB, and as 
the optical axis of an alternate long and short dash line b, a broken line g, and a 
continuous line r shows, signs that it injects at an include angle different, 
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respectively are showr^^ 

[0051] In addition, there is also the approach of making it a configuration of a 
display panel which illuminates every 1/3 field, respectively with the light of RGB 
with a dichroic mirror. Thus, color division can be carried out at the light of the 
wavelength field of each RGB, and if it can be taken out at a different include 
angle, as a means of color division, it will not be limited to a specific thing. 
[0052] Moreover, in each above-mentioned operation gestalt, as an approach of 
moving the stripe lighting on a display panel, although the square pole prism of a 
forward square pole form is used, this can also use prism of a forward multiple 
pilaster (however, the number of angles even number), such as hexagonal prism 
prism of a forward hexagonal prism form. However, since the successive range of 
the stripe on a display panel will be limited even if it uses what has many [ not 
much ] number of angles, it becomes lacking in practicality. 

[0053] Moreover, although there is a method of driving the approach of driving a 
dichroic mirror and a cylinder lens array instead of and the display panel itself, or a 
method of driving some lenses of projection optics, each optical element is made 
to reciprocate, and migration of a stripe becomes intermittent, and these are 
disadvantageous to a high-speed drive. [ rotation of prism ] Therefore, the 
approach of using the square pole prism of a forward square pole form to which a 
stripe can be continuously moved in rotation at high speed is more desirable. 
[0054] 

[Effect of the Invention] As explained above, according to this invention, by the 
veneer formula, the f number is small with an easy configuration, it is bright in the 
approach using color pixel time-division system, and display optical equipment with 
small and efficient optical system can be offered. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 




DRAWINGS 



[Drawing 1] 




[Drawing 2] 
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[Drawing 5] 




[Drawing 8] 



61a. 


\ 

— V- 


e < 

\ 
\ 
\ 
\ 

; \ 


f ? 

i 

t — 

r 
t 
i 


< 

t 


\ 

^' 


/ \ 

y / • v. 


i — +■ 

>m 













61 



[Drawing 3] 
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[Drawing 4] 
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[Drawing 6] 




[Drawing 7] 
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